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INTRODUCTION

This paper is hased prineipally on a collection of nemerteans made by me
while on a John Simon Guggenheim Memorial Foundation Fellowship in the
United States. I worked from Mareh to Auneust of 1958 at Pacific Marine
Station, Dillonn Beach, Marin C'ounty, (‘alifornia, where I was helped by Dr.
Joel W. Hedepeth, the director, Mr. Edmund TI. Smith, and Dr. Ralph G.
Johnson (University of Chicago). I staved also for a short while at Seripps
Institution of Oceanography, La Jolla, San Diego County, California, and
took part in excursions in the San Diego area led by Dr. 1. W. Fager
of Seripps.

I am deeply indebted to Dr. JJ. W. Iedepeth and to Dr. E. W. Fager
for the kind hospitality conferred on me. Particular mention should be made
of Mr. E. Il. Smith and of Dr. R. (i. Johnson for the great help they gave
in colleeting specimens.

During my stay at Allan ITancock Foundation, University of Southern
(falifornia, Los Angeles, California, I had the chance to examine some of
("oe’s types of Pacifie nemerteans deposited in the collection of that founda-
tion. I am grateful to Dr. Olga Hartinan for the use of the collection and
her laboratory.

I wish to acknowledge to the Guggenheim Foundation, New York, and
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to the Brazilian National Research Couneil, Rio de Janeiro, my gratefulness
for the finaneial help awarded to me.

I also wish to thank Dr. Hedegpeth for reading the manuseript and
submitting it for publication.

The main papers relating to the nemerteans of the Pacifie Coast of
North Ameriea ave those of Griffin (1898) and Coe (1901, 1904, 1905,
1940, 1944, and 1952).

The material, preserved as well as seetioned worms, is deposited in the
Department of Zoology of the Faculty of Philosophy, Seiences and Letters
of the University of Sio Paulo, . O. B. 8105.

The systematic arrangement followed liere is that of Hyman (1951).
The present paper deals with the following 22 speecies:

Phyvlum RHYNCHOCOELA (Nemertini)

Order PALAEONEMERTINI
Family TUBULANIDAE
Genus Tubulanus Renier, 1804
1. 7. polymorphus Renier, 1804
2. T. sexlineatus (CGriffin, 1898)
3. T. cingulatus (Coe, 1904)

FFamily CARINOMIDAE
Genus Carinoma Oudemans, 1885
4. C. mutabilis Griffin, 1898

Family CEPHALOTHRICIDAE
Genus Procephalothriz Wijnhoft, 1910
5. P. spiralis (Coe, 1930)

Order HETERONEMERTINI
Family LINEIDAE
Genus Lincus Sowerby, 1806
6. L. ruber (Miiller, 1771)
7. L. pictifrons Coe, 1904

Genus ('ercbratulus Renier, 1804
8. (. montgomeryr Coe, 1901
9. (. oceidentalis Coe, 1901
10. (. longiceps Coe, 1901
11. C. albifrons (oe, 1901

Genus Micrura Ehrenberg, 1831
12, L verrilli Coe, 1901
13. . wilsoni (Coe, 1904)
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Phylum Rhyncehocoela (Nemertini)—(C'ont.

Order HOPLONEMERTINT
Family EMPLECTONEMATIDAE
Genus Emplectonema Stimpson, 1857
14. E. gracile (.Johnston, 1837)

venus Paranemertes Coe, 1901
15. P. percgrina Coe, 1901

Family AMPHIPORIDAE

Genus Zygonemertes Montgomery, 1897
16. Z. vireseens (Verrill, 1879)

Genus Admphiporus Ehrenberg, 1831
17. A, eruentatus Verrill, 1879
18, A. mparispinosus Griffin, 1898
19. A, formidabilis Griffin, 1893

Family TETRASTEMMATIDAE

Genus Tetrastemma Ehrenberg, 1831
20. T. nigrifrons Coe, 1904

Genus Prostoma Duges, 1828
21. 7 Poorubrum (Leidy, 1850)

Order Bprrroyvorrha (= Bdellonemertini)
Family MALACOBDELLIDAE
Genus MHalueobdella Blainville, 1827
22, M. grossa (Miiller, 1776)

LIST OF LOCALITIES

1. Netghborhood of Dillon Beach (Second Sled Road), Marin County,
California: intertidal zone. “*Dillon Beach is a partly protected sandy
beach on the southern shore of Bodega Bay, Marin County, at about
38° 157 N. and 122° 58" W. It is the site of a resort community situated
on the bluffs overlooking the shore, and, in recent yvears, of the Pacifie
Marine Station, a branch of University of the Pacific. Many collection
records in the literature of marine invertebrates refer to the rocky
areas immediately north of the beach proper. To the sonth of Dillon
Beach itself, bevond Sand Point, the promontory which marks the
southern limit of Bodega Bay, are extensive areas of mmddy sand and
eel erass, known as Iliech Clam Flat and Eel Grass Flats respeetively.
This area, lyving within the limits of Tomales Bay, comprises one of
the finest examples of the development of ecological communities of
the Paeifie Coast, with extensive aggregations of c¢lams, worms, burrow-
ing shrimps, and phoromds. Westward, across Bodega Bay, lies the bold
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granite headland of Tomales Bluff, with its tidepools and sheltered
crevices.

“In the 1890°s when Dillon Beach could he reached from the nearby
hamlet of Tomales via the narrow cauge railroad whose roadbed still
leaves its traces on the landscape (Shaw et al., 1949), zoologists paid fre-
quent visits to the arvea, and Dillon Beaeh soon enterved the literature
as a type locality (Iledgpeth, 1951, p. 105).”

The worms live inside holdfasts of the laroe and abundant phaeo-
phycean alga Egregia menziesii (see Ricketts and Calvin, 1956, p. 388,
fig. a), in ereviees of rocks, on alga straps, among mussel beds and other
erowths. The old holdfasts are the hest for collecting the worms not
only bhecause they have numerous holes and interstices which are suit-
able places for the animals to hide, but also because they are more
easily detached from the rocks. The hest way to colleet the worms is to
bring old holdfasts to the lahoratory and carefully open them in order
to obtain complete animals. On shady days they crawl out of the hold-
fasts which makes it casier to colleet them. The nine species collected
from the neighborhood of Dillon Beach arve 7. polymorphus Renier,
1804; 7. sexlineatus (Griffin, 1898) : (. occadentalis Coe, 1901 E. gracile
(WJohmnston, 1837); P. peregrina Coe, 1901; A. cruentatus Verrill, 1879;
A amparispinosus Griffin, 1898; L. formidabilis Griffin, 1898; 7. ni-
grifrons Coe, 1904,

. Shell Beach, Sonoma County, (‘alifornia, about 13 miles (24 kms.)

north of Pacific Marine Station, just helow the mouth of the Russian
River. Intertidal zone. The same biotope as loeality 1, except for I,
verrdli which was found under roots of eelgrass, Zostera marina lLin-
nacus, attached to sandy bottom. The seven species obtained at Shell
Beach arve T'. polymorphus Renier, 180+; 1. scxlineatus (Griffin, 1898);
L. ruber (Miiller, 1771); L. pictifrons Coe, 1904; M. verrilli Coe, 1901;
M oaedsont (Coe, 1904) ; K. gracile (Johnston, 1837).

Clear Lake, Lake County, California. Under pebbles in shallow water.
Collected in the carly evening at sunset time. A single species, ? P.
ricbrum (Leidy, 1850), was taken here.

. Sounthwest side of Sunset Bay, (‘harleston, C'oos County, Oregon. Inter-

tidal zone. Commensal in the mauntle cavity of the lamellibranch Siliqua
patula (Dixon) the “razor clam.”™ Up to 80 per cent of these elams, ac-
cording to canners, carry the worms. The percentage of elams so accom-
panied inercases toward the nortl: (Ricketts and Calvin, 1056, p. 195).
Malacobdelle grossa (Miiller, 1776). Cerchratulus albifrons ('oe, 1901,
was found under stoue at this locality, too.
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5. Tomales Bay, Marin C‘ounty, (alifornia. Intertidal zone. On mud and
celarass flats a few steps south to Pacific Marvine Station. Only P. pere-
grina Coe, 1901, was collected here.

6. Inner eoast of Tomales Point, Marin County, (alifornia. Intertidal
zone. In eoarse sand at low tide. Procephalothriz spiralis (Coe, 1930)
was found here.

il

White Guleh, Tomales Bay, Marin County, California. Dredeed at
about 18 feet (6 m.), from a substratum of medium sand associated
with Solen rosaccus Carpenter, the “jackknife clam™ and a sabellid
polyehaete. Collected by Dr. R. (i, Johnson. The following four speeies
were ecolleeted here: 7. cingulatus (Coe, 1904) (coll. no. 1-58-1);
(. occidentalis C'oe, 1901 (coll. nos. 1-58-3, 4, 6, 11): (. longiceps Coe,
1901 (eoll. nos. 1-58-17, 26); (. albifrons, Coe, 1901.

8. Outer coast of Tomales Point, Marin County, (alifornia. Intertidal
zone. The same biotope as locality 1 exeept for M. verrilli which was
found under roots of celerass. Five speeies as follows: 1. polymorphus
Renter, 1804; 7. serlincatus (Griffin, 1898); . wmontgomeryr Coe, 1901;
M. verrilli, Coe, 1901: . formidabilis, Griffin, 1898,

9. La Jolla, San Diego County, (‘alifornia. Intertidal zone. Two speeics
were colleeted here: 7. serlincatus (Griffin, 1898), probably from
growths on rocks in the vicinities of Seripps Institution of Oceanog-
raphy, and C. mutabilis Griffin, 1898, burrowing in sand close to the pier
of the same mstitution. C'ollected by Dr. K. W. Fager.

10. Point Loma reef near Lighthouse, San Diego County, California. Inter-
tidal zone. Only among algae. Z. virescens (Verrill, 1879), was taken
here.

GENERA AND SPECIES
Tubulanus Renier, 1804.
REFERENCES: FRIEDRICTL, 1936, p. 30. Cor, 1943, p. 226.

Body soft, evlindrieal, delicate, capable of oreat contractibility; head
often flattened dorsoventrally, trianele-shaped or disk-like, wider than the
trunk and separated from it by a constriction; cephalic furrows distinet:
eyes lacking; numerous epidermic glands: internat cireular muscles well
developed at level of anterior eut, often with two muscle crosses with ex-
ternal cirecular muscles; mouth immediately behind brain; median gut
without divertieula; probosecis pore subterminal; proboscis short; proboscis
sheath not longer than half of hody lenetl; nervous system completely
situated Detween basement membrane and external civeular musenlature:
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cerebral sense organs as epithelial pits or canals with strueture simple;
lateral sense organs present m esophageal region.

Tubulanus polymorphus Renier, 1804.

PRINCIPAL REFERENCES: BURGER, 1892, p. 140, as Carinella polymorpha; 1895, pp. 517~
519, pl. 1, figs. 4, 10; pl. 12, figs. 3-4, 6, 9-13, 18: pl. 22, figs. 5-9, 21-22, 24-26; pl.
23, figs. 29, 31, 33; pl. 24, figs. 6, 9; pl. 26, fig. 3, pl. 27, figs. 5, 24, 48, 49, as C. poly-
morpha; 1904, p. 12. Cor, 1901, 1904, pp. 11-14, pl. 3, fig. 6; pl. 9, figs. 1-3; pl. 10,
figs. 1-2, as C. speciosa; 1904, p. 115, as C. rubra; 1905, pp. 109-111, pl. 1, fig. 1;
text figs. 2, 14, 24, as (. rubra; 1940, p. 2566; 1944, p. 27. Friepriciy, 1958, p. 4.
GONTCIIAROFF, 1955, p. 4. GRIFFIN, 1898, p. 203, as (. rubra. HyLroy, 1957, pp. 548—
549. Jourin, 1890, pp. 486—487, as (. polymorpha. PunnNerr, 1903, p. 11, as C.
polymorpha. Rickerrs and CALvIN, 1956, pp. 147, 230, as . rubra. SOUTHERN,
1913, p. 3. WiaxHOFF, 1912, p. 409.

MareriaL. Several worms from Mareh to July, 1958. Loecalities 1, 2, 8.
Rather common.

DistriBuTION : Northern coasts of Kurope; Mediterranean; Aleutian
Islands, Alaska, British (‘olumbia to Monterey Bay, (‘alifornia. Intertidal
zone.

The hiving mature worms are up to 50-75 em. long. Coe (1901, 1904,
p. 12) gives a leneth up to 3 m. The maximum width is about 4-5 mm.,
behind the constriction between the head and the trunk. The anterior end
is rounded. The proboscis pore is sitnated in its anteroventral, subterminal
tip. The posterior end is slender. The color of the whole body is a deep,
brilhiant, uniform red. The worms, preserved in hot “Susa,” have lost their
bright appearance and aequired a uniform dull grayish eolor. A brown
band appears around the hody in preserved worms. In a specimen 50 em.
long the band begins ahout 15 mm. hehind the tip of the head. 1t is about
5 mm. wide and distinet, fading away backward. A longitudinal lne is
present as a shallow groove on cach side of the body, from the constrietion
to the posterior end. The large mouth, a longitudinal slit, bordered by a
few villosities, Hes hehind the constriction on the ventral side. The lateral
sense organs arve sitnated shortly behind the brown band (Biirger, 1895,
pl. 1, fie. 10).

The epidermis is thick and rich in glands throughout the body. The
basement membrane, thin in the anterior part of the body, becomes thick
posteriorly to the hrain and there it shows fibers rather distinet which are
crossed by fibers from the external civeular museles to the epidermis. Both
cirenlar lavers, the external and the internal are thinner than the median
longitudinal one. The museular crosses between the two eireular layvers are

Distributions or further occurrences for all the species treated here are from Coe, 1940, 1944, 1051, 1951a,
1952 and Corréa, 1961.
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very feeble. They are represented only by some thin fibers which pass from
one layver to the other just beneath the dorsomedian longitudinal nerve. Some
musenlar crossing fibers ocenr also ventrally. The central plate of longi-
tudinal museles, situated between the digestive tract and the rhynehocoel,
is thin. It extends from the mouth level backward. The cephalie glands
are very highly developed. In front of the rhynchodaewn region they are
more abundant dorsal to the blood lacuna. At the level of the proboscis
pore and backward they are abundant, also all around the rhynehodaeum
and blood lacuna. They fill most of the space of the tip of the head but
do not reach far backward. The most posterior elands are situated far in
front of the brain. Their secretion stains inteunsely with hematoxylin.

The probosecis pore is small. The rhynchodaenm is lined by a elandular
and eiliated epithelivn. Its glands are like the eephalie glands hoth in aspect
and staining characteristies. The lumen of the rhynchodacum is very narrow
proximally and opens belind into an anterior rhynehococlic poneh whose
wall is without eland cells and eilia. The pouch is followed by the large
rhynchocoel proper. The rhynchocoel wall is composed of an epithelinm
hning the cavity and a layer of ¢ircular museles. Dorvsally this layer contacts
the external cirentar museulature and ventrally it contaets the longitudinal
museular plate. The proboseis wall is composed of a high external epithelinm,
a thin layer of cirenlar muscles, a thicker layer of longitndinal museles,
and an internal epithelium. There are two longitudinal proboscidial nerves.

There is one large anterior blood lacuna subdivided by dorsoventral
fibers and two large postceerebral ones, one on each side of the gut.

The nervous system is situated between the basement membrane and
the external circular museles. There is a ring of large anterior nerves
originated from the ganglia and commissures. Backward run the dorso-
median nerve, the rhynchocoelic nerve, the proboscidial nerves, and the
short esophageal nerves. The cerebral sense ovgans are highly developed.
They he immediately external to the dorsal ganglia and are innervated by
the adjacent ganglion. They cousist of a rounded mass of nerve cells sur-
rounding a narrow, central canal, lined with a ciliated and sensory epi-
thelimm. The central eanal leads ventrally and outward to open through
the epidermis by a small pore.

Tubulanus sexlineatus (Gviffin, 1898).

PRINCIPAL REFERENCES: Cor, 1901, 1904, pp. 15-16, pl. 1, figs. 2-3, as Carinella dinema;
1904, p. 115, as (. sexlincata; 1905, pp. 111-114, pl. 1, figs. 2-3, pl. 15, figs. 90-92,
as C. sexlineata; 1940, p. 256; 1944, p. 27. GrIFFIN, 1898, pp. 201-203, text fig. 15,
as C. exlineatu.

MATERIAL. Several worms from April to July, 1958. Localities 1, 2, 8, 9.
Rather common.
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DistriBurioN, Alaska to southern (falifornia. Intertidal zone.

The living worms are up to 10 ¢m. in leneth and about 0.8 mm. in
maximum width. Cloe (1905, p. 114) gives 20 ¢m. as average size, varyving
from 7.5 eni. to 1 m. The ground eolor is dark reddish-hrown with five very
eharaeteristic longitudinal white lines, three of whieh are on the back and
two on the ventral side. All five longitudinal lnes run nearly the whole
tength of the body. Of the three hack lines one is median and the other
two are lateral. A sixth medioventral line is shown as white spots on the
anterior part of some of the worms. Besides the longitudinal lines there
are also a great number of white vings, variable in width and situated at
different distanees from cach other. The white rings are single or double
lines. When double they have a brown ring hetween the pair. The anterior
end has dorsally an irregular, transverse, white line and on both sides a
black narrow groove which extends trom the proboscis pore to the white
line. The first trunk rings are somewhat irregular, sometimes present only
dorsally. The fifth ring is broader than any of the remaining rings. C'lose
to it there is on each side a shallow pit, the lateral sense organ. Several white
spots oceur on the dorsal and ventral sides in front of the first white ring
and between the following four rings. The posterior end is yvellowish-white
both dorsally and ventrally. The large mouth is situated behind the con-
striction between head and trunk. The worms live in thin, transparent
tubes, secreted by their epidermis.

The ¢landutar epidermis is thick. The basement membrane is thin an-
teriorly and thick posteriorly to the brain. Before the brain there is an
external layer of circular muscles, a thicker layer of longitudinal museles,
and a coat of cireutar muscles around the rhynehodaeum and blood vessels.
Behind the mouth all three lavers of museles, the external cireular, the
median longitudinal, and the internal cirenlar, are typical and complete.
The muscular erosses hetween the two cirenlar layers are almost completely
wanting. A layver of central longitudinal museles, the central plate, lies be-
tween rhynchocoel and anterior eut. (‘ephalie elands are absent in the pres-
ent speecies as in other speeies of the genus Tubulanus (Biirger, 1897-1907,
p. 409) and in most of the Palaconemertint (Biirger, 1895, p. 229). Fried-
rich (1936a, p. 103) has found some differences hetween the dorsal and
ventral glands of the rhynchodaeum epithelium of 7. Borealis Fried-
rich, 1936. The same differences were also noted in 7. rhabdotus Corréa,
1954, where vacuolated cells occur besides stained glands (Corréa, 1954,
p. 15, pl. 2, fie. 8). The absence of true cephalic glands and the similarity
hetween them and the vacuolated rhynehodacal eells indicate a homology of
both types. However | could not distinguish any difference in the rhyncho-
daeum ¢lands in the present speeies, as I would expeet owing to the absence
of true eephalic elands.
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The proboseis pore is situated subterminally, ventrally, at the anterior
tip. The large rhynehodacum is lined by a highly elandular epithelinm.
Anterior to the eonstriction between head and trunk the glands disappear
and the rhynehedaeum passes to the rhynchocoel. A quite strong and com-
plete muscular proboscidial septum is present in this region. Some of its
fibers are retained in the anterior wall of the rhynchocoel. The rhyncehocoel
wall is composed of an epithelium, a distinet basement membrane, and a
thiek laver of civeular museles where a longitudinal nerve runs dorsally.
Dorsally the eircular muscles are thick layered because they contact the
internal eireutar muscles of the body wall and ventrally they are thinner
and touch the central plate of longitudinal mmnseles. Anteviorly to the
nephridiopores, at the level of the stomach, there are longitudinal thicken-
ings of the internal wall of the rhynchocoel, on both sides, elose to the lateral
blood vessels. They are the rhivnehocoelie bodies described by Friedrich
(1936a, p. 107) in 7. borealis and by Corréa (1954, p. 16) in 1" rhabdotus.
They are united to the lateral blood vessels by sometimes large canals. The
rhynehocoelie hodies are covered by the rhynchocoelic epithelium and arve
composed of a mass of eells. As in 7. sexlineatus there ave no rhynehocoelie
vessels, 1 tollow the opinion of Friedrieh (1936a, p. 108) about the ne-
phridial funetion of the rhiynchocoelic hodies. The proboseis wall 1s composed
of an external epithelinm, the external basement membrane, a thin layver
of cireular museles, a thicker layer of longitudinal muscles, the internal
basement membrane, and the flat internal epithelinm. The two prohoscidial,
longitudinal nerves, arve sitnated between the external basement membrane
and the eircular muscular layer. They arise independently from the ventral
cerebral commissure and enter the proboscis at its attachment point.

The pre- and posteerebral vessels are tiune vessels, becanse they have
defined walls with a museular coat and epithellum (Hyman 1951, p. 488).
In the precerebral part they are subdivided ineompletely by dorsoventral
musecular strands. Behind the mouth there is only one vessel on each side
sitnated within the longitndinal musenlature.

The nephridial system is situated in the first third of the body. It hegins,
on hoth sides of the body, with the well developed nephridial elands, a
mass of minute tubules lined with a flattened epithelivm. The glands project
into the lumen of the lateral blood vessel along its lateral border. The
nephridial glands pass through the vessel wall and eontinne as a longitudinal
duet situated dorsolaterally to the blood vessel. The wall of the duets is lined
by a ciliated epithelium. (‘lose to the level of the lateral sense organs the
ducts pass outward through the epidermis and open by one dorsolateral
nephridiopore on each side.

The nervous system is composed of two pairs of ganelia united dorsally
and ventrally by eommissures forming a nerve ring. It is situated between
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the basement membrane and the external eireular musculature. The nerve
ring eives origin to a larege number of anterior nerves. The dorsomedian
nerve belongs to them. From their thieck origin they become slender for-
ward and send hranches into the epidermis. Backward rmn the dorsomedian
nerve, the rhynchocoelic nerve, the two lateral nerve cords, the two pro-
boseidial nerves, and the esophageal nerves. The cerebral sense organs are
simple. They consist of a eiliated eanal innervated by some fibers from the
dorsal ganglia. The lateral sense organs are a pair of rounded pits sitnated
dorsal to the lateral nerve cords in the epidermis outside the basement
membrane. They are innervated by fibers from the lateral nerve cords.

Tubulanus cingulatus (Coe, 1904).
PRINCIPAL REFERENCES: Cogr, 1904, pp. 138-142, pl. 14, figs. 2-4, as Carinella cingulata;
1905, pp. 120122, as (. cingulata; 1940, p. 255; 1944, p. 27.
MareriaL, Several worms in June and July, 1958, Locality 7. Rather
common.

Furtner Occurexces. Alaska; Monterey Bay, California. Intertidal
zone to 400 m. The present record links the distribution bhetween Alaska
and Monterey Bay, California.

The living worms are up to 15 em. in length and about 2-3 mm. in maxi-
mum width., The eround color is deep brown with longitudinal white lines
and thin white rings hordered with brown. The longitudinal lines are four
in number, two are dorsolateral and the two other ventral, very near to the
lateral mareins of the body. Behind the constrietion hetween the head and
trunk there is a deep brown ring thinner on the ventral side and interrnpted
there by the large mouth. It is followed by a distinet white band whieh is
the anterior limit of the white tongitudinal lines. On both sides of the paler
head there 1s a narrow, transverse, terminal, brown line. The space between
the anterior rings is hroader than the spaces between the more posterior
rings. The proboseis pore is sitnated ventrally, subterminally on the head
which is broader than the trunk. The lateral sense organs are well visible
on the anterolateral horder of the third white ring.

As the internal anatomy of 7. cingulatus is gnite simtlar to that of the
preceding species, 1 give only a few divergent points.

The dorsoventral, precerebral musentature is mueh stronger. fhe mus-
cular crosses between the external and internal eireular museles are quite
strong, principally the dorsal one. True cephalic glands, which lie in the
cephalic mmsenlature or sometimes behind the brain, are absent. A difference
is noted hetween the dorsal and ventral elands of the rhynehodaeum epi-
thelinm. Dorsally they arve vacuolated cells and ventrally they are deep
stained basophilous elands. At the lmit between rhynehodaeum and rhyn-
chocoel the former continues backward as a postventral blind sac.
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OTIIER SPECIES OF THE GENUs. The genus Tubulanus contains 29 species
(Correa, 1954, pp. 21-25; Twata, 1952, pp. 126-128; Friedrvich, 1958, p. 3).
Three of them are presented here and five more ocenr on the northeastern
Pacific coast. They can be separvated from 7. polymorphus, T. scrlineatus,
and 7. cingulatus by the tollowing external characteristies:

1. Tubulanus pellucidas (('oe, 1895). Recently redeseribed by (‘orréa (1961,
pp. 45, figs. 1-4). Body filiform, small, about 20 mm. long and 0.3 mm.
broad; whitish in eolor. Oceurrences: (foasts of New England and south-
ward to Miami, Florida and Pensacola, Florida on the Gulf (‘oast: Mon-
terey Bay, California to San Dieco, California. Intertidal zone.

2. Tubulanus capistratus ((‘oe, 1901). Long, slender, up 1o 1 m. long; color
deep brown with three longitudinal white hines one of which is dorsal
and one on each ventrolateral margin; a series of narrow white rings
along the whole length of the body. Occurrences: Coast of Alaska to
Monterey Bay, California; Japan. Intertidal zone.

5. Tubulanus albocinctus (('oe, 1904). Rather stout body about 30 em.
long; color deep red with a series of narrow white rings along the whole
length of the body; longitudinal lines absent. Occurrence: Off the coast
of southern (alifornta. Among red algae at depths of 100 to 200 .

4. Tubulanus frenatus (('oe, 1904). Body lone, 50 em. or more; color pale
vellowish or rosy with three longitudinal black lines one of which is dorso-
median and the other two are sitnated on or a little beneath the lateral
margins; a series ot narrow, black rings extends along the whole length
of the body. Occeurrence: Southern Calitornia. Intertidal zoune.

Tubulanus nothus (Biirger, 1892). Small, 10 ¢m. long; color hrownish-
red with two longitudinal lateral lines, one dorsomedian and a series of
white rings. Coe (1944, p. 27) is not sure about the tdentification of this
species which was seen by him only i preserved specimens from Alaska.
Ocemrrences: Coast of Alaska; South Atrica; Mediterranecan. Intertidal
zone to 40 m.

o

Genus Carinoma Oudemans, 1885,
REFERENCE: FriepricH, 1936, p. 31.

Anterior part of hody in region of anterior gut with laver of external
longitudinal museles; brain and anterior course of lateral nerve cords be-
tween external civeular and external longitudinal museular layers, pos-
teriorly these cords farther inward.
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Carinoma mutabilis Griffin, 1898.

PRINCIPAL REFERENCES: Cogr, 1901, 1904, pp. 20-23, text figs. 1-2, as (. griffini; 1904, p.
115; 1905, pp. 144-153, pl. 12, figs. 76-80; pl. 13, figs. 81-82; pl. 14, figs. 83-87; pl.
15, figs. 88-89; 1940, p. 257, pl. 25, figs. 21-22; 1944, pp. 27-28. Friepricii, 1956,
pp. 3-5. GRIFFIN, 1898, pp. 204-205, text fig. 16.

MaTeriAL. One worm. Locality 9.

Distrisurion. British Columbia to Gulf of California. Intertidal zone
to 40 m. Burrows on sandy shores of bays.

The preserved evlindrical worm was ahout 30 em. long and 2-3 mm,
broad. The rounded head is wider than the trunk. The color is uniformly
grayish,

Unfortunately my single specimen of this little-known genus was not
properly preserved and had been kept for a long time before it reached me.
C'onsequently [ can not give any details of the external or internal anatomy..
The specific name was given only according to the occurrence. 11 is the only
species of the genus on the Pacific coast of North America (Coe, 1940,
p. 257).

Friedrich (1956, pp. 3-5) examined two specimens of the genuns Cairi-
noma colleeted on the coast of Chile by the Lund University Ixpedition
194849, Tle did not attempt to determine this material becanse the five
hitherto-known species of Carinoma are not sufficiently deseribed.

Genus Procephalothrix Wijnhoff, 1910.

REFERENCE: FrIEDRICH, 1936, p. 30.

Mouth far behind brain: internal eireular musculature of body present
i region of anterior gut; muscle crosses absent; brain and lateral nerve
cords sttuated within loneitudinal muscular layer; esophageal nerve un-
paired: sense oreans absent, in their place a nervons elandular tissue.

Procephalothrix spiralis ((‘oe, 1930).

PRINCIPAL REFERENCES: Cor, 1905, pp. 153-154, as Cephalothrir linearis; 1930, pp.
101-103, text figs. 4-8, as (. spiralis; 1940, pp. 258-259, pl. 28, fig. 37; 1943, pp.
230-232, text figs. 19, 44; 1944, p. 28. VERrriLL, 1892, pp. 442-443, pl. 36, figs. 4-5;
pl. 39, figs. 10-15, as (. linearis.

MaTeriaL. Several worms in July 1958, Locality 6. Very common.
Distrizumion. New neland: Alaska to San Diego, California. Intertidal
zone to 20 m.

Alive, the filiform mature worms are up to 20 em. long and 1-2 mm.
wide. The color is variable from whitish to eray, pale vellow and light
rosy often with pinkish, eveenish, or salmon tinge posteriorly. They can be
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casily distinguished by the far-posterior position of the mouth and hy the
habit of tfragmenting and coiling the body into a spiral. All the worms, eol-
lected in large numbers, were completely fragmented at their arrival in
the laboratory. The head is very long and aeutely pointed. Eves are absent
in the adults. A single pair of oeelli is present in lavrval stages and yvoung
adults (Coe, 1943, p. 231, textfig. 44).

Besides P. spiralis, a second species of Procephalothrie, P. wmajor (Coe,
1930), is known on the Pacific Cfoast of North America. It can be separated
from P. spiralis by its larger size, up to 1 n. in lenoth and 5 mm. in width; by
its ocher, or straw color; its morve rosy color in front, and its erayish eolor
behind; and by its slight tendeney to coil into a spiral. Occurrenee: southern
(‘falifornia. Beneath stones in hard sand or c¢lay tully exposed to surf. Inter-
tidal zone.

Genns Lineus Sowerby, 1806.
ReFERENCE: FRrIEDRICH, 1936, p. 31.

C'ephalie slits present: cutis not sepavated tfrom musculature by eon-
neetive tissue; layver of circular museles dissolved in tip of head mto radial
and tangential fibers; dorsoventral muscles between intestinal pouches
wanting; probosecis with two musceular layvers: external eircular and internal
longitudinal; proboseis with two muscle crosses: cephalic blood lacuna
uniform; blood vessels united at posterior end by a simple commissure.

Lineus ruber (Miiller, 1771).

PRINCIPAL REFERENCES: BoIk, 1952, pp. 188-222, text figs. 1-17. Cor. 1901, 1904, pp. 65—
66, text fig. 16, as L. viridis: 1905, pp. 162-163, as L. viridis; 1940, p. 268, 1943,
pp. 242-244, text figs. 33, 36, 48; 1944, p. 29. FriepricH, 1935, pp. 307-310, text figs.
8-9. GONTCITAROFF, 1951, pp. 149-235, pls. 1-7. McIxtosi, 1873-74, pp. 188-190, pl.
5, fig. 2, as L. sanguineus. SovTHERN, 1913, p. 9. StepnENsoN, 1913, pp. 25-27.
VERRILL, 1892, pp. 418-423, pl. 37, figs. 5-5b; pl. 38, figs. 6-6d; pl. 39, figs. 18, 22,
as L. viridis; pp. 423-424, pl. 38, figs. 10-10a, as L. sanguineus. WHEELER, 1934,
pp. 229-230, pl. 15, fig. 4, text fig. 6; 1940, pp. 31-32, figs. HA—-G. WILINIOFF,
1912, p. 416,

MateriaL, Two worms in June, 1958, Loeality 2. Unconnmon.

DistrisuTion. Cireumpolar; Siberia; Northern coasts of Euvope; Medi-
terrancan; Madeira to South Afriea: (ireenland to Sonthern New Eneland:
Alaska to Monterey Bay, (‘alifornia. Intertidal zone to 10 m. Gontehavoff
(1951, p. 155) is doubtful about the occurrence of the species in the Medi-
terranean. She has not colleeted it in Marseille and Banyuls, Franee.

The worms measured in life about 8 ¢m. in length and 1 mun. in maximum
width. The color is hrownish-red on the back and paler beneath. On the
tip of the head there is one unpigmented zone. There are a few eves, about
4-5 on cach side, situated on the anterolateral margins.



528 CALIFORNIA ACADEMNY OF SCIENCES [Proc. 4r1 SER.

The internal and external anatomy of the species was recently analyvzed
thoronghly by Friedrich (1935) and Gontcharroff (1951).

As far as [ eould see in my specimens, they helong to the L. ruber com-
plex (CGonteharoff, l.e.) eomposed of L. ruber, L. viridis (Blainville, 1828),
L. sanguwineus (Rathke, 1799), and L. pseudo-lacteus Gontcharvoff, 1951.

Lineus pictifrons (‘oe, 1904.

PRINCIPAL REFERENCEs: Cor, 1904, pp. 188-192, pl. 17, figs. 5-6; 1905, p. 169-171, pl. 3,
fig. 36; 1940, p. 268; 1944, p. 28.

MaTERIAL. One worm in July, 1958, Locality 2. Uncommon.

DistrisuTioN., Pueet Sound to coast of Mexico. Intertidal zone.

The worm was in life about 12 ¢m. long and 3 mm. wide. Body soft and
flattened: head mnarrower than hody: ocelli wanting. (feneral color, deep
brown or reddish both dorsally and ventrally. Posterior end paler. A series
of numerous, transverse, vellow rings are present, as well as longitndinal
vellow lines. The most anterior transverse markings eneircle the body. The
first one, situated at the posterior end of the longitudinal cephalie slits, is
the widest. It is present only dorsally, as are the posterior ones. Almost all
markings have a thickening on the median-dorsal line. The longitudinal lines
are very thin, irregular and interrupted, except the median one which is
rather conspicuous and econnects all the thickenings of the transverse
markings. The tip of the snout has a pecuhar and characteristic vellowish
band enclosing two orange colored spots.

OTHER SPECIES OF THE GENUS. ltight species of the genus Lineus are
known on the Northeastern Pacific coast. Besides the two deseribed here
five more oceur on the Califormia coast. They ean be separated by the fol-
lowing external characteristies:

1. Lineus bilineatus (Renier, 1804). Dark hrown or olive with median-
dorsal stripe of white or yvellow extending the whole length of hody and
widening out on head to form a broad white marking; without transverse
markings. Oceurrences: Northern eoasts of Hurope; Mediterrancan;
Madeira; Sonth Atrica; Alaska to San Diego, (falifornia. Near low-water
mark and below.

o

Lineus torquatus (‘oe, 1901. Dark reddish-hrown or purple with a single
narrow whitish hand counecting posterior ends of eephalie furrows on
dorsal side of head. Oecnrrenees: (loast of Alaska to San Franeiseo Bay,
California. Intertidal zone.

3. Lineus rubescens ('oc, 1904, Small species, [0-15 mm. long; pink, rosy,
or pinkish-red, sometimes with a tinge of blue; tip of head white hoth
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albove and helow, sharply marked off from rosy color of bhody. Occur-
rences: Monterey Bay, (alifornia to San Diego, (‘alifornia. Near low-
water mark and below.

4. Lineus flavescens Coe, 1904. Small species, 8—120 mm. long: vellowish,
pale vellow with a tinge of orange, dull orange, ocher or vellowish-
brown; margins of head pale or eolorless; with 3 to 7 irreeular red,
purple, or blaek oeelli of which the most anterior are lavrgest. Occur-
rences: southern California to Gulf of California, Mexico. Near low-water
mark to 100 m. or more.

_U\

Lineus vegetus Coe, 1931. About 15 cm. long and uniformly reddish-
brown except for the anterior tip which is pure white. (foe (1940, p. 266)
separates L. vegetus from L. ruber on the basis of behavior and re-
generative capacity. Oeeurrenees: San Krancisco Bav, California to
Ensenada, Mexieo. Intertidal zone.

(ienus Cerebratulus Renier, 1804,

REFERENCE: Frieprici, 1960, p. 57.

In general large animals with sharp lateral edges; with a small tail;
diagonal muscular layer present: strone dorsoventral muscles; eutis set off
against external longitudinal museles; median gut with very deep lateral
pouches; proboseis with external longitudinal museles, eireular museles and
internal longitudinal muscles, and two musecle erosses.

Cerebratulus montgomeryi (‘oe, 1901.

PRINCIPAL REFERENCES: Cog, 1901, 1904, pp. S0-82, pl. 6, figs. 1-2; 1905, pp. 200-201,
pl. 3, figs. 38-39: 1940, p. 276; 1944, p. 29. RicxETTs and Carviy, 1956, p. 230.

MateriaL. One worm in May, 1958, Locality 8. Uncommon.

DistriBuTioN. (foast of Siberia; Bering Sea; Alaska to Monterey Bay,
California; Japan. Intertidal zone to 600 m.

The worm was in life about S0 em. long and 5 mm. wide. Coe (1905,
p- 200) gives a length of up to three meters when fully extended. The color
is both above and below bright pinkish red, fading toward the posterior
tip. The tip of the head is white hoth dorsally and ventrally. The pointed
head is variable in shape aecording to the state of eontraetion, flattened
dorsoventrally, and well separated from the trunk by a constrietion. It
bears on each side a longitudinal slit extending backward as far as the
anterior end of the mouth. Anteriorly these slits do not reaeh the prohoseis
pore. Oeelli wanting. The anterior portion of the body is evlindrical and the
intestinal region is flattened. The posterior tip is sharply pointed. The
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caudal cirrus was lost. The body coils into a spiral both in life and in
the preserved state,

The epidermis is highly elandular but flat. The epideriis of the cephalie
slits is poor in elands and bears longer cilia than in the rest of the body.
The basement menibrane is thin. In front of the brain there is a dense net
ot musecunlar fibers around the ryvnchodacum and haemal system, in which
oceur the voluminous cephalie elands. The longitudinal external muscles are
diffusely distributed and the cireular and internal longitudinal layver en-
cirele the rynchodacum and blood vessels. At the posterior level of the brain
the layers of hody musculature are complete. Beneath the epidermis there
is a thick layer of glandular cutis followed by the thick external longi-
tudinal mnseles, the cireular museles, and the internal longitudinal musecles.
Cutis and external longitudinal musculature are not separated by connective
tissue. The layers of the body wall are interrupted ventrally at the esophagus
level.

The posteerchral small month opens into a villons, ciliated and glandular
esophagus. The eut is provided with lateral diverticula.

The proboscis pore is a longitudinal, subterminal, ventral slit. The ryn-
chodaeum is lined hy a ciliated epithelinm. The rhyncehocoel wall is composed
of an epithelinm, a layer of longitundinal museles, and a thieker layer of
cirenlar muscles which are connected dorsally with the cirenlar museles
of the hody wall. The proboseis wall is composed of a high external epi-
thelium, an external layer of civeular muscles, a thicker layver of longi-
tudinal musecles, an extremely thin Jayer of internal eiveular museles, and
the flat internal epithelium. Coe (1901, 1904, p. 81) describes an inney
cirenlar laver and later (1905, p. 200) recognizes it as absent. In fact the
layer is present hut very much interrupted. The muscular erosses hetween
the two eircular layers are very feeble.

Cerebratulus occidentalis (Coe, 1901.

PRINCIPAL REFERENCES: Cor, 1901, 1904, pp. 76-77, pl. 6, fig. 3; 1905, pp. 197-198;
1940, p. 276; 1944, p. 29.

MarerIAL. Seven worms in June and July, 1958, Locality 1, 7.

Distrizrrion. Alaska to San Franeisco Bay, California. Intertidal zone
to 120 m.

The largest worm was 8 em. long altve and 3 mm. wide. The usual color
is brown or reddish-brown anteriorly and lighter in intestinal region; ven-
tral surface brownish with a median ocher stripe. The small, pointed head
bears on each side a rather short longitudinal slit. Ocelli wanting. The mouth
is large. The body is slightly rounded anteriorly aund flattened posteriorly.
The posterior tip is pointed and hears a very short tail about 1T mm. long.
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The internal anatomy of the four species of Cerebratulus deseribed here
is quite uniform. In the present species the internal cireular layer of pro-
boscidial muscles is thieker than in C. montgomeryz, but the muscular crosses
are also ineonspienous.

Cerebratulus longiceps Coe, 1901.

PRINCIPAL REFERENCEs: Cok. 1901, 1804, pp. 77-79, pl. 5. figs. 4-7; 1905, pp. 199-200;
1940, p. 276; 1944, p. 29.

MareriAL. Three worms in June and July, 1953, Locality 7. It is the first
record of the species on the (‘alifornia coast.

FURTHER 0CCURRENCES. Alaska; Japan. Intertidal zone to 250 m.

The largest worm measured in life 30 em. in length and 6 wm. in maxi-
mum width. The dorsal surface is dark hrownish-black or purplish, much
paler on the tip of the snout and on the borders of the cephalie furrows.
The ventral surface is paler. The body is much flattened throughout its
length, the anterior portion narrvow and slender becoming wider posteriorly.
The head is long, pointed, flattened dorsoventrally, directly continuous
with the trunk, and with the tip often curved npward. The cephalic fur-
rows are very long, remarkably deep and wide, They do not reach the
probosecis pore anteriorly, and posteriorly they reach the anterior hovder
of the long shit-like mouth. A white, 3 mm. long tail, was present.

Cerebratulus albifrons (‘oe, 1901.

PRINCIPAL REFERENCES: Cop, 1901, 1904, pp. 82-83, pl. 4, figs. 3—4; 1904, pp. 200-201,
pl. 17, fig. 9; 1905, pp. 198-199; 1940, p. 274; 1944, p. 29.

MareriaL, Two worms in July, 1958, Localities 4, 7.

DismripuTioN, Alaska to San Diego, California. Intertidal zone to 100 m.
o1 more,

The worms measured in life about 30 ¢m. in leneth and 5 mm. in maxi-
mum width, The color is uniform dark brown. The anterior end of the head
is white, both dorsally and ventrally and extending backward as far as
the anterior end of the mouth. The head is pointed and directly continunous
with the trunk. It bears on each side a longitudinal slit. Ocelli wanting. The
ribhon-like body is rounded anteriorly and flattened in intestinal vegion.

OTHER SPECIES OF TUE GENUS, Nine species of ('erebratulus ave known
on the Pacific coast of North Ameriea. Besides the four species deseribed
here four more species occur on the (aliforma coast. They are:

1. Cerebratulus marginatus Renier, 180+, Length 50 ¢m. to 1 m.: hrown
to grayish or pale olive, paler heneath, with conspicuous paler or white
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lateral margins. Oceurrences: Circumpolar; Norway to Madeira; Green-
land and Labrador to Cape ('od; Alaska to San Diego, California; Bering
Sea; Japan. Sandy and muddy shoves to depth of 100 m. Coe (1944,
p. 29) does not list this species from the Meditervanean. It was collected
by me in the Gulf of Naples (1952).

1o

Cerebratulus herculeus Coe, 1901. Length 2 m. or more and width
25 mm.; dark reddish-brown. Occurrences: Bering Sea; coast of Alaska
to central CMalifornia and off the coast to depths of 60 m. or more.

Cerebratulus californiensis (‘oe, 1905. Small species, 10-15 em. long;
-ariable in color, pale wellow, ligcht brown or chocolate brown; lateral
margins thin and often paler; lateral nerve cords red. Oeccurrences:
Puget Sound to Gulf of California. On muddy shores and in bavs to
depths of 35 m. or more.

e

4. Cerebratulus lineolatus (‘oe, 1905. Recently redeseribed by Corréa
(1961, p. 14). Leneth 25 mm. to 20 em.; pale gray, with numerous, fine,
irregular and much interrupted davk olive-brown longitudinal lines
extending the whole length of body both above and below, but more
nnmerons and larger on dorsal surface than ventrally. Occurrences:
Miami, Florida; southern California, Gulf of (falifornia, and West
(‘oast of Mextico. Intertidal zone to 70 ni. or more.

(Gienus Mierura Ehrenberg, 1831,
REFERENCE: FRIEDRICII, 1960, p. 59.

Cephalie furrows posteriorly widened as a pit from whose bottom parts
cerebral canal; external longitudinal muscular layver of cutaneous-muscular
tube stronger than cirenlar and imternal longitudinal muscular layers;
dorsoventral and diagonal muscles lacking: post-cerebral or pre-esophageal
dorsoventral and horizoutal muscles lacking; pouches of median ent very
shallow; coat of ganglionar cells of brain not separated by connective tissne
from longitudinal external museles.

Micrura verrilli (‘oe. 1901.

PRriNCIPAL REFERENCES: Cor, 1901, 1904, pp. 68-71, pl. 5, figs. 1-3; 1905, pp. 179-182,
pl. 3, figs. 34-35; 1940, pp. 272-273; 1944, p. 29. GrirrIN, 1898, pp. 214-215, as
Lineus striatus. RickerTs and Canvin, 1956, p. 146, pl. 22, fig. 7.

MaTeriAL. Ten worms from April to June, 1958. Loealities 2, 8. Not
uncommon. Unfortunately . verridli occurs not very frequently (Ricketts
and Calvin, l.c.).
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DistriBuTioN. Alaska to Monterey Bay, California. Intertidal zone and
below.

The largest worm was 15 ¢m. long alive and 3 mm. in maximum width.
The body is compact and rounded throuehout, only ventrally slightly
flattened. Cephalie furrows rather large. Ocelli wanting. Caudal cirrus
whitish and slender. General color of body is pure ivorv-white dorsally
and ventrally with a series of sharply defined rectangular markings of
deep purple covering the greater portion of the dorsal surface, sepavated
from each other by silver-colored lines. At the lateral horders of the purple
markings is a continuous longitudinal line of the same silver color. On the
dorsal surface of the head there is a triangular marking ot hiright orange
color followed Dby a white band.

Micrura wilsoni (('oe, 1904).

PRINCIPAL REFERENCES: Cor, 1904, pp. 195-198. pl. 16, figs. 10-11, as Lineus wilsoni;
1905, pp. 171-173, pl. 3, fig. 37, as L. wilsoni; 1940, p. 273 1944, p. 29. JoURBIN,
1905, pp. 311-312, as L. wilsoni.

MaTerian., One worm in April, 1958, Locality 2. Uncommion.

FURTHER ocCURRENCES. Monterey Bay, (falifornia, to Gulf of California.
[ntertidal zone to 35 m.

The worm was 4 cm. long. Coe (1905, p. 172) eives a length of 7 to
15 em. Body moderately slender, rounded anteriorly, flattened in intestinal
region, but with rounded lateral mareins. Ilead very long and slender, not
distinetly marked off from hody. C‘ephalic furrows very long. Mouth large,
situated far behind tip of snout immediately behind brain. Prohoscis pore
sub-terminal. Ocelli wanting. Color of body deep browmish-black dorsally,
slightly paler ventrally. lead hordered anteriorly by a narrow terminal
band of white which extends back along the borders of cephalie slits, so
that when the slits are open they appear white. White terminal border
narrower on ventral than on dorsal surface and less conspicuous owing
fo the paler color of the ventral surface. The tail s short and white. Body
encireled at irregular intervals by a series of very fine white rings often
lying in slight constrictions through which spontaneous fission takes place.

OTHER SPECIES OF THE GENUs. Eight species of the eenus Micrura ave
known on the Pacific coast of North America (Coe, 1944, p. 29). Besides
M. verrilli and M. wwilsont, described here, four more species may oceur
in the intertidal zone of the localities where I collected. These can he
separated from . verrilli and M. wilsont by the following external chai-
acteristies:

1. Micrura alaskensis Coe, 1901. Body long and moderately slender, at-
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taining a large size for the genus, eommonly 15-60 em.; color salmon,
aray, pale red, or light rosy brown, shading into lighter hues; light red
or yellow or nearly white anteriorly; a crecam colored stripe often situ-
ated in median ventral line; without transverse rings. Oceurrences:
Alaska to Ensenada, Mexico; Japan. Intertidal zone.

2. Micrura nigrirostris (‘oe, 1904. About 40-80 mm. long; dorsal surface
bright blood-red, ventral surface paler: head with a narrow, hut very
sharp and eonspicuous, transverse band of white near tip of snout; on the
tip of head there is a small, rounded, black spot with a few minute whitish
flecks. Occurrence: sonthern (falifornia. Low-water mark and below.

Micrura olivaris C‘oe, 1905. Length 7 to 15 em.: body small and stout:
color pale olive brown, grayvish ocher with deeper olive in intestinal
region and paler median dorsal stripe in esophageal region; without
transverse rings; small black ocelli in an irregnlar row of 6-12 on each
side of head. Ocenrrences: Monterey Bay, California and off San Frain-
cisco, California. Low-water mavk to 120 m.

o

4. Micrura pardalis ('oe, 1905. Abont 3 em. long: color pale vellow dorsally
covered with black or dark brown spots often somewhat elongated and
arranged in irregular longitudinal Iines; without tranverse rings; a single
row, usnally of 10 to 18 small ocelli, on each side of head. Occurrences:
Monterey Bay, California to Iinsenada, Mexico. Intertidal zone.

Genus Emplectonema Stimipson, 1857.
REFERENCES: Frizpricii, 1955, p. 172. Corriza, 1955, p. 68.

Long, filiform or flattened worms with short rhynchocoel; subepithelial
glands often numerous, variously distvibuted or lacking: cephalie glands
generally well developed but variable in length; muscular layers reach tip
of head; dorsoventral museles present; esophagus opens into rhynehodaeum;
caecum absent but two lone anterolateral intestinal pounehes present; an
esophageal caccum  exceeptionally present: gut with lateral diverticula:
proboscidial septum of elosed type; lateral nerve cords with one core of
fibers; cerebral sense oreans either small, far in front of brain, or large and
shortly anterior to brain.

The genus Ewmpleetonema was introdnced hy Stimpson (1857, p. 163)
when he described E. viride, cousidered by him as new species. With the
same name the species was deseribed by Griffin (1898, pp. 207-209, figs.
17-18). Borlasia camillea Quatrefages, 1846, mecluded hy Stimpson (le.)
in his Emplectonenta is a synonym of E. neesti (Ocrsted, 1843) as was indi-
ated by Blirger (1895, p. H44). As E. varide s identical with Nemertes
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25) the type of the genus Em-

gracilis Johnston, 1837 (Coe, 1901, pp. 23—
7), not K. neesit (Oersted, 1843),

plectonema is E. gracile (Johnston, 185
as Verrill indieated (1892, p. 413).

The cephalie glands are abundant and very loug in my worms from
Naples (Corréa, 1955, p. 69, pl. 2, fie. 6¢) and in the worms from California.
My observations do not agree with Yamaoka's (1940, p. 238) of the same
species from Japan where the cephalic glands are said to be absent.
Biirger (1895, p. 542) included their presence in his diagnosis of the genus
but did not give any drawing of cephalic elands in E. gracile.

I deduee from figure 27, plate 15 of Biirger (l.c.) that the long intestinal
caccum mentioned on page 543 corresponds to the anterolateral intestinal
pouches of my terminology. Stephenson (1913, p. 13) gave the same inter-
pretation. With Bohmig (1929, pp. 16-17, fies. 19-20) followed by Friedrich
(1956, pp. 4553, pls. 1-2), T call the intestinal caccum a median, veniral,
sub-stomachic projection. This caecum is absent in E. gracile.

Emplectonema gracile (.Johnston, 1837).

PRINCIPAL REFERENCES: BiURGER, 1895, pp. 543-544, pl. 2, fig. 1; pl. 9, fig. 24; pl. 15,
figs. 21-27: pl. 22, fig. 27; pl. 24, fig. 53; pl. 26, figs. 39—41; pl. 27, figs. 1la, 12,
18, 20; pl. 29, fig. 3, as Funemertes gracilis. Coe, 1901, 1904, pp. 23-25, pl. 8,
fig. 3; text fig. 3; 1905, pp. 207-208, pl. 1, figs. 14, 14a. 15, 1ba; text fig. 32:
1940, pp. 279-280, pl. 30, fig. 40; 1944, pp. 29. CorrTa, 1953a, pp. 130-134, pl. 1,
figs. 1-2; 1955, pp. 68-72, pl. 1, figs. 1-3: pl. 2, figs. 4-6. GrIFFIN, 1898, pp.
207-209, figs. 17-18, as Emplectonenia viride. IsLEr, 1901, p. 274, Twarta, 1954,
p. 15. Joumin, 1890, pp. 585-586, pl. 31, figs. 15-16, 21, as Nemertes gracilis.
RickerTs and CaLviy, 1956, pp. 43, 170, 206. StEruexsox, 1913, pp. 12-13, fig. 6.
StTiampsoN, 1857, p. 163, as Fmplectonema viride. YayMaorka, 1940, pp. 237-238,
pl. 4, figs. 1-2; text fig. 14.

MATERIAL. Several worms from Mareh to Aueust, 1958, Localities 1, 2.
Very common.

DistriBuTioN. Northern coasts of FEurope to Madeira; Mediterrancan:
Aleutian Islands and coast of Alaska to Knsenada, Mexico; Chile; Kam-
chatka to Japan. Intertidal zone to 100 m.

The largest worm measured in life up to 20 e¢n. in length and 1 mm. in
width. The ecolor of the back is unitorm dark ereen. The ventral side is
pale vellow or whitish. The color and aspect of the Mediterranean and ('ali-
fornia worms are not completely alike. The former are stronger and their
color is paler than in the California worms (Biivger, 1895, pl. 2, fie. 1; Coe,
1905, pl. 1, fie. 14). The eolor is still present after preservation in hot
“Susa.”” The head flattened dorsoventrally, wider and hghter than the trunk,
contains numerons eves distributed in two rows on each side: one antero-
Jateral with 12-14 eves and the other posterolateral with the same number.
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Young worms have fewer eves distributed irregularly. Cephalic furrows
are not distinet. The worms have a tendency to coil into a spiral in life
and during preservation.

The epidermis is high and vich in mucous glands. The worms make a
mucous tube with the fine particles of mud existing hetween the mussel beds,
their most common habitat. The basement membrane is thick and at certain
levels thicker than the external cireular musele layer. The longitudinal
muscles are high. Both layers reach the tip of the head. Anteriorly to the
hrain there is a dense muscular net where abundant dorsoventral muscular
fibers occur. The cephalie glands are voluminous, distributed dorsally, ven-
trally, and laterally, reaching as far hack as the posterior level of the
stomach.

The esophagus opens into the rhynchodacum. The stomach is large,
long, and villous, and its eiliated epithelium is rich in ¢yanophilous glands.
There are two long anterolateral intestinal pouches which join at the beain-
ning of the eut on its sides.

The rhynehodacum is surrounded by the cephalie glands. The proboscis
septum belongs to the elosed type. The rhynehocoel has about 173 of the
body length. The rhynchocoel wall is composed of a flat epithelinm, a layer
of longitudinal muscles and a layer of circular muscles. There is a central,
curved stylet surrounded by abundant diaphragmatie glands. The wall
of the anterior proboseis chamber is composed of a high external epithelium,
a layer of cireular museles, a thick layer of longitudinal muscles, and the
flat internal epitheliwum.

In front of the hrain there are two blood vessels united by a large com-
missure. Posterior to the brain there ave three blood vessels, one dorsal,
situated between the rhynehocoel, and the intestine, and two lateral ones.
The dorsal vessel originates from the right lateral vessel.

The nephridia are well developed at the posterior level of the brain
and the first part of the stomach.

There are two pairs of cerebral ganglia united hy the commissures. The
lateral nerve cords have only one core of fibers. The cerebral sense organs
are sitnated ventrolaterally and far anteriorly to the brain.

Besides E. gracile, another species of Emplectonema, E. bitrgeri Coe,
1901, is expected to ocenr on the mussel beds and other growths in the inter-
tidal zone of the localities 1 and 2 where [ have collected E. gracile. Emplec-
tonema biirgeri can he separated from K. gracile by the following char-
acters: it is up fo 1 m. long; dark velvety brown above and ereamy-white
below: the base of the stylet is short, only a little longer than the eentral
stvlet; the latter is weak and straight. Occurrences: Alaska to Monterey
Bay, California; Japau. Intertidal zone to 500 m.
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Genus Paranemcrtes (‘oe, 1901,
REFERENCE: FRIEDRICI, 1955, p. 173.

Up to 50 cm. long, more or less stout; two to numerous eyes: subepithe-
lial ¢lands present, also behind the brain, sometimes reaching region of
median gut; longitudinal musculatnre double layered in anterior part of
body. internal and external layer sepavated from each other hy a layver of
parenchivma, farther behind the parvenchyma disappears and the longi-
tudinal musenfar layver is untform; cephalic elands large hut not reaching
beyond braiu; esophagus opens into rhynchodaenm: caecnm of median gut
short but with paired pouches: rhyncehocoel 1 2 or 1,3 of body leneth;
lateral nerve eords with only one core of fibers: cerebral sense organs small,
anterolaterally to brain.

Paranemertes peregrina (‘oe, 1901.

PRINCIPAL REFERENCES: Cor, 1901, 1904, pp. 33-36, pl. 2, fig. 6; pl. 3, fig. 5; pl. 7,
fig. 7; text fig. 7:; 1905, pp. 220-224, pl. 1, figs. 7-9; pl. 16, figs. 95-96; pl. 17,
fig. 103; pl. 24, fig. 192; pl. 25, figs. 189-199; text figs. 37-38; 1940, p. 286;
1944, p. 29. Twara, 1954, p. 15. Rickerrs and Canvin, 1956, pp. 146-147, 206.
Yanraoka, 1940, pp. 240-243, pl. 17 (in text 4), figs. 3—-6; text figs. 17-19.

MATERIAL., Several worms from Mareh to Auneunst, 1958, Loealities 1, 5.
This is one of the commonest and most widely distributed species of nemer-
teans on the Pacific coast. Very restless, frequently it was fonnd on cloudy
days crawling about on the beaches between tides. It oecurs from low-tide
level well up toward high-water in every habitat, under stones, among
seaweeds, barnacles, mussel beds, and on scagrass in mudflats.

DistriprrioN. Commander Islands; Alentian Islands; Alaska to Gulf
of Californmia, Mexico; Kamehatka to Japan. Intertidal zone and farther
below.

The worms measured in life up to 20 ¢m. in length and 4 mm. in maxi-
mum width. The head is very variable in shape, commonly fan-shaped,
flattened dorsoventrally, and a little wider than the adjoining portion of
the trunk. The color is also very variable, but the commonest is uniform
purplish or dark violet on the back and whitish-yellow on the ventral sur-
face as well as on the margins. The width of the ventral yvellow surface
is in some worms only a narrow longitudinal stripe, the margins heing also
purple colored. The color is well preserved after fixation in hot “Susa.”
The purple head is bordered in front and laterally by the lighter color
of the ventral surface. The same color oecurs at the posterior border of the
head as a small angular spot on each side. Numerous small eves are arranged
in groups on the head. Two groups are situated on the anterolateral mar-
cins and the other two are disposed in clusters just in front of the hrain.
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There is one transverse cephalie furrow, V-shaped, with its apex direeted
hackward,

The glandular epidermis shows the purple pigment of the body in its
deepest zone. Betfore the brain there is a dense museular net hesides the
normal muscular layers underneath the epidermis. The cephalie glands
are very abundant, scattered among the muscular net fibers and reaching
the nephridial region hackward. In the anterior part of the hody the longi-
tudinal museles form an internal and an external laver separated by
parenchyma. Farther hehind the parenchyma disappears.

The esophagus opens into the rhynehodacum. There are two anterolateral
intestinal pouches which reach the posterior border of the hrain. They
unite under the stomach forming a short median caecum.

The rhynchodaenm opening is a subterminal slit situated ventrally to
the frontal sense organ. The rhynehodacuin has a targe lumen lined hy a
high epithelium. The strong proboseis septumn, connected with the anterior
muscular net, belongs to the closed type. The rhynchocoel reaches about
3/4 the length of the hody. Its wall is composed of a flat epithelium, a
laver of longitudinal museles, and a layer of eirenlar musecles. The wall
of the anterior proboseis ehamber is composed of a high external epithelinm,
a laver of ecireular museles, a laver of longitudinal museles, and a flat
internal epithehium. The 14 longitudinal proboscidial nerves are loeated
on the outer horder of the longitudinal museular layer. The central styvlet
Is small, stender, and sharply pointed as are the accessory ones. All stylets
have a braided appearance. The base is very small and pear-shaped. The
number of accessory styvlet pouches is 2, and each contains from 4 to 6
stylets.

There are a pair of long and large cephalic blood lacunae in the head
Joined anteriorly by an anastomosis. The three longitudinal posteerebral
vessels are well developed, heing two lateral and one dorsal, situated hetween
the rhynehocoel and the eut. The nephridia oceupy the region behind the
brain and are situated above, below, or lateral to the lateral nerve cords.
They are provided with numerous branches.

The brain is very simple. It is composed of two pairs of canglia. The
lateral nerve cords have only one cove of fibers. The cerebral sense organs
are small, simple, and lie well in front of the brain. They open into a slight
furrow on the stdes of the head, a little in front of them. A frontal sense
organ 1s present.

KEY FOR TNE SPECIES OF Paranemertes
1. Two ocelli................._ . . N SOOI o .
P. biocellata Coe, 1944. No record is available of coloration in life. Oceurrence:
Biloxi, Mississippi. Burrowing in intertidal sand flats and in shallow water.
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— DMore than 2 ocelli............ . L .2
2. With transverse rings..... . - = B 3
—  Without transverse rings...........................__ S PO A : 4

3. Transverse rings as very minute dark brown spots; 12 proboscidial nerves;
number of ocelli not known. One can infer from the description of the species
(Iwata, 1952, pp. 142-143) that it has more than 2 eyes as it resembles P.
peregrina with many ocelli ...
P. incola Iwata, 1952. Bright chestnut brown anteriorly, yellow ventrally and
marginally. Occurrence: Tomioka, Japan. Under stones near low water-mark.

— Transverse rings whitish; ten proboscidial nerves.. .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, P. plana TIwata, 1957. Pale hrown w1th numerous whmsh
dots besides the rings. Occurrence: Sagami Bay, Japan. From 250 to 300 m.
Collected by His Majesty the Emperor of Japan.

4. Stylets with braided appearance; 14 proboscidial nerves; 2 pouches of accessory
stylets. . P peregrini Coe, 1901,

Stylets not braided in appearance: less than 14 proboscidial nerves; more
than 2 pouches of accessory stylets 5

ot

Opaque white dorsally and ventrally; 9 to 10 proboscidial nerves: 4 pouches
of accessory stvlets ...
.................................... P. pallida Coe, 1901. Oc(-unon(e A]dea Intert]dql zone.

-— Not opaque white dorsally and ventrally; variable number of proboscidial nerves
and pouches of accessory stylets... ... 6

6. Pale red dorsally and ventrally; 11 or 12 or 13 proboscidial nerves; 6 to 12
pouches of accessory SUFIeUS .
P, carnea Coe, 1901. Occurrences: Alaska to Puget Sound. Intertidal zone.

-— Rosy or pinkish anteriorly, often tinged with yellow or orange, intestinal
region gray or salmon; 10 to 13 proboscidial nerves; 2, 4, or 6 pouches of
accessory stylets . P. californica Coe, 1904. Occurrences:
Monterey Bay, California to Ensenada, Mexico. In sandy and muddy flats.

B1oLoG1CAL OBSERVATIONS AND EXPERIMENTS, The worms were maintained
in sea-water at a temperature between 12 to 15° (. They endwre better if
sonie fragments of aleae ave added. These serve as shady shelter and sub-
stratun. In general the worms lasted tor about 15 to 20 days under these
conditions without food.

Their eahm and umform g¢hding is accompanied by movements of the
tip of the snout to both sides or lifting it. Sometimes they contract rapidly,
distend, and indulge in eorkserew and antiperistaltic movements. After
about 30 minutes, all worms were shettered nnder the picces of algac.

Acephalous fragments (Friedrieh, 1933: Eegers, 1924, 1936: Corréa,
1953, 1953a) decapitated 5 e¢m. behind the anterior extremity, do not show
any locomotion beyond museular eontractions whieh eould produee a
change of place. Only very strong stimuhi eould bring the peripheral
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nervous elentents to eive impulses to the ctlia. Cephalic fragments, which
contain the brain, behave hike complete animals in regard to locomotion.
Immediately after the cut, as the eilia continue to beat, they start a calm
and uniform locomotion i a rveetilinear path. After 24 honrs they still are
able to present the same sort of locomotion if the water is ehanged. The ac-
cumulation of mueus on the bottom of the dishes impedes the spontaneous
eliding.

Paranemertes peregrina belongs to the locomotory type « (Corréa,
1953, p. 48, 554). Spontancous gliding depends on the brain. The threshold
of stimulation of the nervous elements in the posteephalic part 1s muech
higher than that of the brain.

The worms are negatively phototactic. When in the neavest corner to
the light souree of square dishes they glide to the farthest corner. It they
have the anterior end directed against the light source they turn round
hefore they elide. The path is very seldom diagonal, as the worms ave posi-
tively tigmotaetic to the horders of the dish. Both paths, the diagonal and
the bordering, took the same time to be performed. The same reaction was
shown by complete worms and cephalie fragments.

Paranemertes peregrina vepresents exeellent material for elasses experi-
ments on food intake in nemerteans, as was already described and illustrated
by MacGinitie (1949, p. 162, f. 43). Besides heing one of the commonest
intertidal species of nemerteans on the California coast, they are voracious
feeders (Coe, 1901, 1904, p. 36) and arve casily fed in the laboratory with
fragments of polyehaetes.

(ienus Zygonemertes Montgomery, 1897,
REFERENCE: FRIEDRICH, 1955, p. 154.

Many eves, extended backward beyond brain, over and beside the
lateral nerve cords, and, specially hehind the brain more or less serially
disposed; anterior part of body with numerous subepithelial glands (7);
esophagus opens into rhynehodaeum; median gut without unpaired caccum
directed forward, substituted by two long paired pouches (evidently Z.
capensis Wheeler, 1934 and Z. glandulosa Yamaoka, 1940, with caecum);
rhynchocoel reaching the posterior end, its wall double-layered; proboseis
thick and short, anterior part of it with only one layer of civeular museles;
hase of central styvlet long, evlindrical, posteriorly truncate, in front of
the posterior end generally an annular furrow; lateral nerve cords with one
fiher core:; anal commissire dorvsal to gnt: eerebral sense organs large, imme-
diately in front of or near the brain (?), clearly separated from it.

Zygonemertes virescens (Verrill, 1879).
PRINCIPAL REFERENCES: Cor, 1905, pp. 214-216, pl. 22, figs. 141-144; 1940, pp. 295-
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296, pl. 30, fig. 39; 1943, pp. 270-273; text figs. 63-64; 1944, p. 30; 1951, p. 329;
1951a, pp. 170-171, text figs. 16a—e. CorkrEa, 1961, pp. 25-28. MoNTGOMERY, 1897,
pp. 2—4, pl. 1, figs. 14-15, 23-24, 28. VERRILL, 1892, p. 400, pl. 33, figs. 4—4e as
Amphiporus virescens; lLe., pp. 400-401, pl. 35, fig. 4; text fig. 4, as A. agilis.

MaTerIAL, Three worms in September, 1958, Locality 10. Not common.

DistriBrTioN. Bay of Fundy, New England, and southward to Miami
and Key Lareo, Florida, and along the (tulf coast at least as far as Pensa-
cola, Florida; Puget Sound to Gulf of (‘alifornia. Intertidal zone to 120 n.

The living mature worms are up to 3 em. long and 1 mm. wide.
The color is variable from white to yellow and green. There are numerous
precerebral eyves disposed in irregular rows and posteerebral ones disposed
in only one row on each side.

In living worms, flattened hetween slide and cover-slide, numerous gen-
erally sickle-shaped hodies appear, first described in Emplectonema echino-
derma (Marion, 1830) (Biirger, 1895, p. 124, 216). At a first glance they
seem to be caleareous corpuseles. Probably they arve extra-cellular secretions,
colorless or pigmented, originated from epidermal cells (Coe, 1943, p. 217).
The sickle-shaped bodies can also be seen in clarified worms and in sections,
as they do not dissolve in the liquids commonly used for preservation.

The large rhynchodacal pore leads to a very narrow rhynchodaeum.
The proboseis septum belongs to the elosed type. The rhynchocoel reaches
the posterior tip of the body. The proboscis is much shorter. The rhynchocoel
wall s composed of an epithelinm, a thick layer of longitudinal museles,
and a thin layer of circular ones. The prohoseis wall is composed of a high
external epithelium, cirenlar muscles, a double layver of longitudinal muscles,
cireular muscles, and internal epithelinm. There are ten prohoscidial nerves.
The central stylet is shorter than its hase which is truncate and posteriorly
lobate.

OTHER SPECIES OF THE GENUS, The genus Zygonemertes is quite nuniform
in its featnres. Besides size and color the best character to separate its
eleven known species (Corréa 1961, p. 26) is the number of proboseidial
nerves. Two more speeies occur on the West coast of North America. They
can be separated from virescens as follows:

1. Zygonemertes thalassina Coe, 1904, Closely related to Z. virescens; 12
proboscidial nerves. Occeurrence: Alaska. Intertidal zone.

2. Zygonemertes albida ('or, 1904. Nunmber of proboseidial nerves unknown;
whitish, small, only up to 25 mm. long. Oceurences: British (‘olnmbia
to Knsenada, Mexico. Intertidal zone.
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(ienus Amphiporus Ehrenberg, 1831.

REFERENCE: FRIEDRICU, 1955, p. 154,

Generally large, stout forms; seldom none, 2 or 4 eyes, generally many
to very many, distributed in groups; cephalic and subepithelial glands pres-
ent or lacking; cutaneous-muscular tube with or without diagonal layers;
dorsoventral muscles generally present; esophagus opens into rhyneho-
daeum; eaecum with pouches of different length; without divertieula of
esophagus, stomach or pylorus; rhyunchocoel as long as body: nephridial
apparatus probably always limited to a short streteh hehind the cerebral
ganglia; cerebral sense organs anterior to brain, maximally reaching under
its anterior border, sometimes small, in the tip of the head, sometimes larger
and nearer to the brain (the .. pulcher-group differs essentially in this
point).

Amphiporus cruentatus Verrill, 1879.

PRINCIPAL REFERENCES: Cop, 1904, pp. 154-155, pl. 20, figs. 1-6; 1905, pp. 246247,
pl. 1, fig. 13; text figs. 12, 20, 51-52; pp. 279-286, pl. 22, fig. 161, as A. leptacanthus ;
1940, p. 299; 1943, pp. 279-281, pl. 3, fig. 1, text figs. 66-67; 1944, p. 30. VERRILL,
1892, pp. 399-400, pl. 33, figs. 7-8a; pl. 35, fig. 3, pl. 39, fig. 9.

Marerian. Two worms in April, 1958, Locality 1. Uncommon.

DistriBuTioN. New England to Florida; Puget Sound to San Diego.
California. Intertidal zone to 80 m.

The living, mature worms are up to 25 mm. in length. The head is slen-
der, not wider than the rest of the body, with indistinet cephalic furrows.
The color is whitish or pale yvellow. There are only a few eves, about 15,
distributed irregularly in two rows, one on cach lateral margin of the head.
The size of the eves is variable, the most anterior being the largest ones.

The rhynchocoel is almost as long as the body. The proboseis is also very
long and thick. The slender and pointed central stylet is as long as the
base. The hase is irvegularly exlindiical in shape. There are two pouches
of accessory stylets each having two to four stylets.

The most striking feature of this small species of .lmphiporus is the
deep red color of the blood, casily scen by transparvence through the large
vessels in living animals. There ave two precerchral vessels united anteri-
orly by a commissure and three posteerebral ones, two lateral and a dorsal
one originated from the right lateral vessel at the level of the brain.

Amphiporus imparispinosus Civiffin, 1898.

PriNcIraL REFeRENCEs: Cor, 1901, 1904, pp. 51-53, pl. 7, fig. 6; text fig. 13, as A.
leuciodus; 1904, p. 115; 1905, pp. 247-249, pl. 16, figs. 99-100; pl. 25, figs. 195—
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197; text fig. 53; 1940, p. 300; 1944, p. 30. Grirrin, 1898, p. 210, text figs. 19-20.
PuxxeTr, 1901, p. 95, as A. leuciodus.

MareriaL. Several worms from March to August, 1958, Locality 1. Tt
is one of the commonest nemerteans in the Dillon Beach area.

DistriBuTioN. (foast of Siberia; Bering Sea; Alaska to San Diego, (‘ali-
fornia and Ensenada, Mexico. Intertidal zone to 50 m.

The slender, elongated worms measured in life up to 20 cm. in length.
The head is narrower than the following part of the body which is tlattened
posteriorly. The color is uniformly opaque white, sometimes with a pinkish
or yellowish tinge. There are two groups of eves on each side of the head.
The anteromarginal groups form elongated rows of 10-12 eves each, and
the posterior groups, nearer the median line, have about the same number
of eyes.

The glandular epidermis is moderately high. The basement membrane
ts thick. Both layvers of muscles, the external circular aund the thicker
internal longitudinal one, attain the tip of the head. Before the brain there
is a dense net of musecular fibers. The cephalic glands are not very abundant.
Theyx reach backward only the posterior level of the hram.

The large esophagus opens into the rhynehodaeum at the level of the
cerebral sense organs. There ave two lavree, hranched, anterolateral intestinal
pouches which reach forward as far as the brain region. They unite heneath
the stomach and form a median caccum provided with lateral divertieula.
Also the main gut is provided with diverticula.

The rhynchodacum opens anteriorly by a large opening. It is lined
by a hieh epithelium and contains a thick muscular coat in its most
internal part. The strong proboscidial septum belongs to the closed type.
The rhynchocoel is long, reaching almost the posterior end of the body.
Its wall is composed of an epithelium, a layer of loneitudinal museles and
a layer of civcular musecles. The proboscis wall is composed of a high ex-
ternal epithelium, a layer of e¢ireunlar museles, a thick layer of loneitudinal
museles and a flat internal epithelium. There are 16 longitudinal probos-
cidial nerves, sitnated in the longitudinal muscular layer. The central stylet
is almost as long as the very wide hase. The number of pouches of aceessory
stylets was three in all specimmens examined. The number of accessory styvlets
was 2-3 in each pouch.

There are two precerchral vessels united anteriorly by a commissure
and lined by a high epithelium. Posterior to the brain there are three ves-
sels, two Jateral and a dorsal one. The nephridia are well developed.

The brain is composed of two pairs of ganalia united by a broad and
short ventral eommissure and a long and narrow dorsal commissure. The
lateral nerve cords have only a core of fibers. The cerebral sense oreans
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are composed of a series of chambers which open to the exterior by one
lateroventral cerebral canal and aperture. They hie far in front of the brain.
A frontal sense organ is present.

Amphiporus formidabilis (iriffin, 1898.

PRINCIPAL REFERENCES: Cok, 1901, 1904, pp. 54-56, pl. 3, fig. 1; pl. 7. fig. 5; pl. 11,
fig. 3: text fig. 14, as A. exilis; 1904, p. 115; 1905, pp. 250-252, pl. 17, fig. 101—
102; text figs. 13, 15, 23, 54, 1940, p. 300, 1944, p. 30. Grrrrin, 1898, p. 211,
text figs. 21-23. Iwara, 1952, pp. 144-146, text figs. 15-16.

Mareriar. Several worms from March to August, 1958. Localities 1, 8.
Very conmmon.

DistriBuTioN. Beriug Island, Aleutian Islands, coast of Alaska and
southward to Monterey Bay, California; Japan. Intertidal zone and helow.

The slender worms measured in life up to 30 em. in length and 2-3 mm.
in maximum width. The commonest color is uniform opaque-white, some-
times pale yvellowish-white. The intestinal canal, brain, and lateral nerve
cords can be seen by transparvence. The eves, very small but extremely nu-
merous, up to 250, are distributed in four clusters, two anterior and two
posterior in the head.

Before the brain there is a dense musceutar net. The cephalic glands
are very well developed all around the rhynchodaeum. T could not see
their posterior himits hecanse there occur abundant submuseular glands
at the brain level which show the same aspect as the cephalic ones.

The large esophagus opens into the rhynchodaewm. There are two
branched anterolateral intestinal pouches which reach forward to the brain
region. They unite henecath the stomach to form a branched and large
median caecum.

The laree rhynchodacum is lined by a high epithelinm. At its internal
end it is coated by a thick muscular layer. The extremely strong proboscidial
septumn bhelongs to the closed type. The rhynchoeoel is long, reaching almost
the posterior end of the body. Its wall is composed of an epithelinm, a longi-
tudinal muscular layer, and a cireular one. The probosecis is of moderate
size. The wall of its anterior chamber is composed of an external epithelinum,
a layer of cirenlar muscles, a thick layer of longitudinal museles and a flat
internal epithelinm. There are about 25-30 proboscidial nerves situated
within the longitudinal mnsculature. The central stylet is slender but its
base is very massive. There are usually 6-12 pouches of accessory stylets
each bearing 1-2 stvlets.

The nephridia are remarkably long and well developed.

The brain is large. The lateral nerve eords have only one core of fibers.
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The cerebral sense organs are situated far in front of the brain, ventro-
laterally as well as their canal and opening. A frontal sense organ is present.

OTHER SPECIES OF THE GENUsS. Kighteen species and one varviety of
Amphiporus are known on the Pacific coast of North America (Coe, 1944,
pp. 30-31). Besides the three described here, eight more and the variety
could ocenr in the intertidal zone of the localities where 1 colleeted. They
can be separated by the following characteristics:

1. Amphiporus angulatus (IFabricius, 1774). Length 20 em. or more; dark
brown, reddish-brown or purplish-hrown on dorsal surtace, with paler
margins and conspicuous angular whitish spots on each side of head,
continuous with whitish ventral surface; a pair of clongated clusters of
ocelli situated on the anterolateral bovders of the head and a posterior
eroup lies in or near the angular white spot on each lateral marein of
head. Occurrences: Cirecumpolar; Gireenland: Davis Strait: Labrador to
(fape Cod: Bering Strait:; Bering Sea; Aleuttan Islands and Kamechatka
to Japan; Alaska: British Columbia and southward to Point Conception,
(‘alifornia. Intertidal zone to 150 m. or more.

2. Amphiporus tigrinus C'oe, 1901. Length 10 em.; color of various shades
of lemon, vellow, and yvellowish-brown: ocelli irregular in shape and
ariable in size arranged in two irregular and indistinetly separated
clusters on each side of head. Oceurrences: British (‘folumbia and Puget
Sound. Intertidal zone.

3. Amphiporus bimaculatus (‘oe, 1901. Up to 15 em. long; dorsal snrface,
hehind the head, deep red, brownish-red or brownish-orange, sometimes
vellowish: head whitish with two angular or oval black or very dark
hrown spots placed symmetrically on dorsal swirface; ventral surface pale
reddish, or pale orange: ocelli arranged in an irregular, elongated cluster
on each anterolateral margin. Occenrrences: Sea of Okhotsky: Alaska to
Lnsenada, Mexico. Intertidal zone to 250 m.

4. Amphiporus fulvus Coe, 1905. Leneth 15 to 25 mm. or more; pale
brownish anteriorly, deep brown in intestinal reeion, much paler beneath:
Lead pale brown; color of hody cousists of imnumerable minute dark
brown spots scattered thickly over the ground color. Occurrence: south-
ern (falifornia. Intertidal zone to 85 m.

5. Amphiporus californicus (‘oe, 1905. Length 10 to 25 mm. or more: deep
red orange with an opaque white tinge, dark, dull yellowish red. or
bright red; ventral surface duller and with more whitish. Occurrence:
southern (‘alifornia. Intertidal zone to 80 m. or more.
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Amphiporus punctatulus Coe, 1905. Between 35 and 50 mun. in length;
in preserved specimens the whole surface of the body is dark mottled
brown. the color consisting of innumerable dark dots which 1un together,
forming irregular blotches; the mottling is less complete on the ventral
surface. Occurrence: (‘atalina Island, California. Intertidal zone.

=1

Amphiporus rubellus (‘oe, 1905. Tength 25 mm. or more; pale orange,
or pale red; much paler and usually erayvish beneath. Occurrence : south-
crn (alifornia. Intertidal zone to 200 m.

S. Amphiporus flavescens C‘oc. 1905. Up to 20 mm.; eolor very variable,
usually whitish, or pale yellow: there are commonly 12 to 25 ocelli ar-
ranged in two groups on each side of head. Oceurrences: Monterey Bay,
(falifornia to Ensenada, Mexico. Tutertidal zone.

9. Amphiporus imparispinosus Criffin, 1898 var. similis (Coe, 1905). Differs
from the species in havine two instead of three ponches of accessory sty-
lets. Occurrences: Puget Sound to Knsenada, Mexico. Intertidal zone and
below.

(ienus Tetrastemma Khrenberg, 1831,

REFERENCE: FRIEDRICII, 1955, p. 170.

Grencrally small, slender worms; tip of head with eireular and longi-
tndinal museles as well as retractors; cephalic glands present, very variable
in size, sometimes reaching far beyvond brain; esophagus opens into rhyn-
chodacum; caccum of mideut present, with lateral pouches and two
more pouches directed forward; pouches of midgut shallow, generally not
branched; rhynehocoel as long as hody (except 7. hanst Biirger, 1893), with-
out divertienla; precerebral septum (as far as known) closed; nephridia
short, generally with one or two pores; lateral nerve cords with one fiber
core; cerebral sense organs generally large situated in front of brain, ex-
ceptionally in cerebral region: gencrally dioccious (except 7. marioni
Joubin, 1890 and 7. caecum Coe, 1901).

Tetrastemma nigrifrons (‘oe, 1904.

PRINCIPAL REFERENCES: Cor. 1904, pp. 159-164, pl. 15, fig. 7; pl. 16, figs. 6-9; pl.
17, fig. 1; pl. 20, fig. 16; pl. 21, figs. 15-23; 1905, pp. 289-293, pl. 2, fig. 26; pl.
18, figs. 111-115, text figs. 57-59; 1940, pp. 305-306; pl. 31, fig. 42; 1944, p. 31.
Iwara, 1954, pp. 30-32, fig. § B 1-8; 1957, p. 27, pl. 1, fig. 14. Yamaoxa. 1940,
pp. 249-2561, pl. 3, fig. 14; figs. 9-12; textfigs. 26-29, as Prostoma nigrifons.

MaTermAL. Two worms in May, 1958, Locality 1. Uncommon.
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DistriBuTioN. Puget Sound to coasts of Mexico and (fosta Riecas Japan.
Intertidal zone.

Both worms were 30 mm. long. Variations in color and markings are so
striking that several speeies appear to be represented by individuals whieh
actually present all degrees of intergradation (Coe, 1905, p. 290). My
worms had a whitish head with a laree, quadrangular dark-hrown dorsal
marking and a purplish-brown trunk. Their coloration is elose to that given
by Coe (1904, 1905, 1940) for the variety “purpuratum.” Four eves are
situated one on each cormner of the head marking.

OTHER SPECIES OF THE GENUS. Besides 7. nigrifrons, five more speeies
of Tetrastemma could oeeur in the intertidal zone of the localities where 1
have colleeted. They ean be separated hy the following external charaeter-
isties

1. Testrastemma candidum (Mliiller, 1774). Recently redeseribed by Corréa
(1961, p. 40) is up to 20 mm. long and uniformly whitish or pinkish-
white in color. Occurrences: ('ircumpolar: Greenland and Norway to
Madeira; South Afriea; Labrador to New England and southward to
Miami and Key Largo, Florida: Alaska to linsenada, Mexico. Inter-
tidal zone.

2. Tetrastemma bilineatum (‘oe, 1904, Only 5 to 10 mm. long: general color
creamy or gravish with two sharply defined brown stripes extending
nearly along whole leneth of dorsal surface. Occurrence: San Diego,
("alifornia. Intertidal zone.

3. Tetrastemma quadrilineatum (‘oe, 1904. Long 8 to 12 mm.; general
colov of body whitish with four longitudinal brown stripes, two of
whieh are sitnated near lateral margins of hody and the other two placed
on dorsal surface. Oceurrences: Monterey Bay, California to Ensenada,
Mexieo. Intertidal zone.

4. Tetrastemma reticulatum (‘oc, 1904. About 8 to 15 mm. long: ground
color white with reetangular and longitudinal brown markings; head
provided with a brown marking. Ocemirence: southern Californta. Inter-
tidal zone.

5. Tetrastemma signifer (‘oe, 1904. About 15 to 25 mm. long; general color
of body deep reddish-brown or purplish except for the head whieh is
white with a dark brown marking formed by a transverse, basal portion,
from which two semieircular branches pass anteriorly. Oeeurrences:
Monterey Bay, California to San Diego, California. Intertidal zone
to 10 m.
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(fenus Prostoma Duges, 1828,
REFERENCE: FRiebpr1CH, 1955, p. 162,

In general small, up to 3.5 . long: none to six eyves; mnseular-cutane-
ous tube without diagonal layer; tip of head with longitudinal muscles;
cephalie glands short, only precerebral; mideut without or with very short
unpaired blind pouch; only with two pouches directed froward; speeial
pylorus tube not developed: true esophagus absent; rhynchocoel generally
not reaching the posterior end, its wall musculature not crossed: blood
vessels without brain commissures, the dorsal vessel arises from one of the
lateral vessels; nephridia well developed, with many pores; cerebral sense
organs before the brain, relatively simple; hermaphrodite.

! Prostoma rubrum (Leidy, 1850).

PrRINCIPAL REFERENCES: Cog, 1940, p. 308; 1943, pp. 299-301, text fig. 75; 1959, pp.
366-367, text fig. 14. Cornkro, 1943, pp. 125-134, figs. 1-2. Corris, 1951, pp. 257—
264, pl. 1, figs. 1-5; pl. 2, figs. 6-11. MoxNrtGoMERY, 1896, pp. 436-438. Riosa,
1941, pp. 663-668, text figs. 1-4. WiaNuorr, 1938, pp. 219-230.

Marerian. Three worims in August, 1958, Locality 3. The species occurs
in large numbers at that season (Coe, 1943, p. 299).

DistriBuTioN. New England to Georgia and Florida and westward to
Ohio, Nehraska, Washington, and (‘alifornia; NXochimileo, Mexico and per-
haps (aracas, Venezuela.

The living worms were up to 18 mm. long and 1.5 mm. wide. The anterior
end is rounded and the posterior is pointed. The color of the three speciimens
was pale vellow or whitish. There are three pairs of small eves disposed in
two rows in front of the brain. An indistinet transverse cephalic furrow
is present at the posterior level of the eves.

The rhynechoeoel is long as is also the proboseis. The central stylet is
short. The base is pear-shaped and as long as the stylet. Two pouches arve
present, each eontaining 2—4 accessory stvlets.

The untavorable conditions of colleeting and preserving made it im-
possible to obtain more information and a larger number of specimens.

In her synopsis of the genus Prostoma, Stiasny-Wijnhoff (1938) records
16 different names applied to freshwater nemerteans and gives their hibli-
ography. Six species are vecognized as valid in her revision, viz., P. lumbri-
coidewm Duges, 1828; P. graccense (Bohmig, 1892); P. eilhardi (Mont-
gomery, 1895); P. grande (lkeda, 1913); P. padamwon Pierautoni. 1926
and . puteale Beauchamp, 1932, Strangely enough, . rubrum (leidy,
1850) does not figure in Wijnhoff's list, although Coe (1940, 1943, 1959)
revalidated this name for the speciniens deseribed from North Ameriea
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(P. aquarum-dulenon Silliman, 1885, from New York State and P. asen-
sortatwm Montgomery, 1896, from Pennsyvlvania) and Rioja, 1941, for
specimens found in Nochimileo, in the vieinity of Mexico City, the most
meridional known occurrence of the species. The South American specimens
from Venezuela (Cordero, 1943) were not determined; they could belong
to P. rubrum as the frontal sense organ was stated (p. 129) as absent.
Friedrich (1955, p. 163) records P. rubrum in his list of species of Prostoma.

Wijnhoff (p. 6) considers the North American species and P. graccense
as 1dentical, but hesitated to introduce the corresponding change of the
name because she had not seen North American material. As the name P.
asensoriatwm indicates, the Amertean species has no supra-oral or frontal
sense organ. In Monteomery's opinton (1896, p. 436) the cephalic glands
of P. asensoriatum open individually, scattered on the frontal side. Pro-
stoma graccense, however, has a frontal organ toward which the duets of the
cephalie glands converge (Bohmig, 1898, pp. 481, 536). Even Reisinger
(1926, pp. 2-3). who unites all central European species under the name
of . graecense, maintains the North American species separated.

The living worms from (‘alifornia examined with regard to the presence
of a frontal sense organ have shown 1it, and I confirmed it in preserved and
cleared state as well as in sections. However, the sections were not good
enough to reveal other very delicate characteristics of this species, e.g., the
ciliated epitheliwn in the esophagus and true layer of thick longitudinal
muscles of the rhynchodaeum (Corréa, 1951, pp. 259, 262). In the sections
of the California worms I did not see the caleareous corpuscles in the
parenchyma characteristic of . graccense. Only further study of the Cali-
fornia species of Prostoma could elucidate its exact svstematie status.

Malacobdella blainville, 1827,

REFERENCE: FriepricH, 1936, p. 44.

Posterior end of body with a sucker; huccal cavity villous, serving for
food intake; intestine sinuous; midgut without lateral pouches; rhyneho-
daeum absent; proboscis without stylet.

Malacobdella grossa (Miiller, 1776).

PRINCIPAL REFERENCES: BURGER, 1895, p. 597, pl. 18, figs. 1-5; pl. 23, fig. 39; pl. 27,
figs. 21-23; pl. 28, figs. 25, 28, 39. Cog, 1940, p. 310; 1943, pp. 309-310, text fig.
79; 1944, p. 32. GErING, 1911, pp. 673-720, pl. 32, figs. 1-13; text fig. 1. GUBERLET,
1925, pp. 1-13, pl. 1. HaxyrarsTeN, 1918, pp. 1-95, figs. 1-26, text figs. 1-18.
Rickerts and Carnviy, 1856, pp 195-196. Rierex, 1933, pp. 323-496; text figs.
1-63 (the most complete work done on the species). VerriLL, 1892, pp. 444—445,
pl. 39, fig. 23, text fig. 9, as M. obesa and M. mercenaria.
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MaTERIAL. One worm in July, 1958, Locality 4. 2\ sccond specimen was
received from Dr. Liliana Forneris, Oceanographic Institute, Sao Paulo,
(Brazil), eollected during her stay at the University of Kiel (Germany),
1959. The latter worm was found in the mantle cavity of the lamellibranch
Aretica (Cyprina) islandica (Linnaeus). Ocewrrence: Stoller Girund, Bay
of Kiel, Germany. Riepen (1933) studied material from the same locality.

DistriBurioN. Northern coasts of Kurope, Mediterranean; Nova Secotia
to Chesapeake Bay, Atlantic coast of North America and Puget Sound to
(‘alifornia, Pacific coast.

The length of both present speciinens, in preserved state, was about
15 mm. The maximum width, situated at the posterior half of body, was
5 mm. The body is short, broad, and thiek. The antertor end is rounded and
contains a large and exeavated mouth, which serves as aperture for the
atrinum and proboscis. The posterior end is provided with a sueker. The
worms cleared in clove oil showed atrium, esophagus, stomaeh, midgut,
rectum, anus, brain, nervous commissures, lateral nerve cords, proboscis,
rhynchocoel, and gonads.

The broad, villous atrium extends from near the tip of the head to the
brain ecommissures where the proboscis opens into its dorsal wall. Posterior
to the proboscis opening the digestive canal continues as esophagus without
any change in size of lumen or in charaeter of the lining epithelium of
short ciliated cells. The esophagus is followed by the stomaeh. Its lumen
is narrower, the eiliated epithelium is higher and the subepithelial elands
in the parenchyvma become more numerous. There is only a gradual tran-
sitton in the lumen and epithelium of the esophagus and stomach and of
the stomach and midgut. The midgut bends alternately to the left and right,
forming at least six loops on the right and seven on the left side. The mid-
out terminates in the rectum which opens by the anus on the dorsal side
of the sucker.

The rhynchocoel extends nearly along the whole length of the body,
while thie proboseis is much shorter reaching bhackward less than half that
length. The unarmed proboscis fills most ot the rhynehocoel and follows
its coiling. The unusually long proboscidial retractor attains the posterior
end of the rhynehocoel.

There are two much branched and convoluted lateral vessels united
by three commissures, one anterior cephalic, one esophageal, situated on
the dorsal side of the esophagus, from where the convoluted dorsal vessel
arises. and one anal which unites the three vessels behind. The dorsal vessel
lies between rhynchocoel and eut; the lateral vessels run on the sides of
the hody. close to the lateral nerve cords.

A single pair of nephridia extend from near the brain to the region
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of the stomach. The branched tubules lie in the parenehyma close to lateral
nerve cords and lateral vessels. Theyv unite posteriorly to form a pair of
large efferent duets which lead to the exterior on the ventrolateral surface
of the body.

The long cerebral ganelia are widely separated by the broad atrium
and connected by a small dorsal and a large ventral commissure. The ventral
commissure passes between rhynehocoel and atrinm and the dorsal one
between rhynchocoel and body wall. Anterior, lateral, and posterior nerves
arise from the ganglia. The lateral nerve cords are united posterviorly by a
slender suprarectal commissure. Some other commissures and nerves arise
from the cords along their course. Kyes and sense organs are wanting.

Both speeimens, sexually mature females, had many ovaries sitnated
on hoth sides of the body, irregularly seattered from the limit between
esophagus and stomach to the rectal region. Each gonad has a dorsal
opening.

The Order Bdellomorpha consists of a single genus, Malacobdella. Be-
sides the here-described species, three morve are known which can be sepa-
rated by the somewhat modified Coe’s key (1945, p. 67).

1. Commensal in marine lamellibranchs 2

— Commensal in fresh-water gastropods.. . R
1847. Occurrence: Chile. In the pdlhal cavxty of (hzlum (Iombm/(mu Brug

(&4

Proboscis sheath nearly as long as body; posterior commissure of nerve cords
on dorsal side of rectum 3

— Proboscis sheath only two thirds as long as body: posterior commissure of
nerve cords in sucker ... . ... M. japonica Takakura, 1897. Occurrence:
Coasts of Japan. Commensal in the mantle cavity of Spisula sachalinensis.

3. Nephridiopores on dorso-lateral surfaces; gonads large, situated in a single
row on each side of body.. . e O Dt S B e S et
M. minuta Coe, 1945. Occurrence: Oﬁ Point Loma, Southern California, at
a depth of 40 m. Commensal in the mantle cavity of Yoldia cooperi Gabb.

— Nephridiopores on ventro-lateral surfaces; gonads relatively small and numer-
ous, irregularly scattered....... ... M. grossa (Miiller, 1776).

As the main purpose of this paper is to determine the intertidal species
of nemerteans oceurring along the California eoast, I add a list of 11 more
species not collected hy me hut recorded by Coe (1944, pp 27-32).

1. Carinomella lactea Coe, 1905. Recently redeseribed by Corréa, (1961,
pp. 8-11, fig. 8). Length 50-100 mm.; general color of hody milk-white,
more or less translucent; after preservation a bhrown band appears
about 5 mm. back from the tip of the head, which fades backward.
Occurrences: Biscayne Bay, Miami, Florida; Monterey Bay, California
to San Diego, California. Intertidal zone to 20 m.
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. Baseodiscus punnetti (Coe, 190+4). Large species, 40-60 c¢m. long; gen-

oy o

eral color deep bhrownish-red; anterior tip is much deeper hrown,
marked off from a narrow terminal and lateral white horder; ocelli
as an irregular longitudinal row of 40-60 or more on the anterolateral
margins of head. Oceurrences: Monterey Bay, California to Gulf of
(‘alifornia, Mexico. Intertidal zone to 380 m.

. Zygeupolia rubens ((‘oe, 1895). Rather slender, 5-8 cm., long; head

pure white; esophageal region white or pale yellow; intestinal region
from rose to pale vellow, light hrown or chocolate-hrown; white caudal
cirrus present; cephalic furrows absent. Occurrences: New England
and southward to North Carolina; Monterey Bay, (‘alifornia to En-
senada, Mexico. Intertidal zone to H0 m.

Euborlasia nigrocincta Coe, 1940. Up to 50-70 ¢m. long; there are two
color varieties : the darker is rich purplish brown dorsally and ventrally;
head white with fine red or brown dots except the tip; the paler is rosy
with reddish brown or purplish dots dorsally; head white or pink; ocelli
absent. Occurrences: San Francisco Bay, (alifornia; Monterey Bay,
(‘alitornia to Ensenada, Mexico. Intertidal zone to 30 m.

. Nemertopsis gracilis (‘oe, 1904. Commonly 10-15 c¢m. long: whitish

with two longitudinal bands of deep brown along the whole length
of body; four oeelli. Oceurrences: Puget Sound to Ensenada, Mexico.
Intertidal zone and helow.

Nemertopsis gracilis var. bullocki, 1940. Differs from the typical form
in having the longitudinal brown hands connected anteriorly and some-
times interrupted at intestinal region. Occurrence: coast of central
(‘alifornia. Intertidal zone.

. Dichonemertes hartmanae (‘oe, 1938. Small, 10-15 mm. long; pale

red or vellowish with deep red hlood; fonr ocelli; hermaphrodite. Oceur-
rence: San Diego, California. Intertidal zone.

Carcinonemertes epialti (‘oe, 1902. Commensal on crabs of the genera
Portunus, Pugettia, and Euphylar. Oceurrences: Monterey Bay, Cali-
fornta, to San Diego, California; Peru.

. Ototyphlonemertes spiralis (‘oe, 1940. Minute, 3-5 mm. long; white,

>0
gray, straw color or vellow; ocelli absent; statocysts eontaining statolith
with 8, 12, or 16 globules. Occurrence: San Diego, (falifornia. On sandy
shores of bavs.

Prosorhochmus albidus ((‘oe, 1895). Usually 10-15 mm. fong; milk-
white or creamy; four ocelli; two ocelli of same side united by a fine line
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of dark pigment. Occurrences: Monterey Bay, (alifornia, to Ensenada,
Mexico. Intertidal zone.

11. Oerstedia dorsalis (Abildgaard. 1806). Recently redescribed by (orréa
(1961, pp. 23-24). Up to 15 mm. long; eolor light cream irregularly
spotted with brown of various shades and with considerable variations
in shape and distribution; four ocelli. Ocurrences. Cirenmpolar; Nor-
way to Mediterranean; Madeira; Nova Scotia to Miami, Florida and
Key Largo, Flovida; Puget Sound to Gulf of (alifornia. Intertidal
zone and helow,
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